The Federal Open Market Committee (FOMC) has maintained an accommodative monetary policy ever since the 2007 recession, and some fi nancial market participants are concerned that long-term interest rates may increase more than should be expected when the Committee starts to tighten. But a look at fi ve historical episodes of monetary policy tightening suggests that such an outcome is more likely when markets are surprised by policy actions or economic developments. Given the Fed's new policy tools, especially its evolution toward more transparent communications, the odds of a surprise are far less likely now. ISSN 
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In the wake of the last recession, the Federal Open Market Committee (FOMC) implemented what has arguably been the longest and most accommodating spell of monetary policy in its history. The Committee's traditional monetary policy tool, the federal funds rate (FFR), has been as low as it can be-at the zero lower bound, in economics jargonsince late 2008.
During the same time, new tools designed to deliver further accommodation in the context of the zero lower bound have been introduced. For example, in an effort to lower long-term interest rates, the Fed has purchased a substantial amount of assets that historically it has not held much of, like longterm Treasury securities and the debt and mortgage-backed securities (MBS) of federal agencies like Fannie Mae.
Another type of tool involves the Committee's communications with the public. In the statements it puts out after each meeting, the Committee has been using language meant to provide the market with "forward guidance"-information about what policy will likely be in the future. Recently, the Committee has promised to keep rates low for an extended period of time and conditioned the future path of the federal funds rate and the Fed's balance sheet on particular economic outcomes.
Perhaps because of the unprecedented nature of this episode, some fi nancial market participants have raised concerns regarding the possibility that long-term interest rates may increase more than should be expected when the Committee starts to tighten. (As if on cue, in late June, the 10-year Treasury rate moved up almost 50 basis points in the space of two weeks.) But I think history-and the Fed's new policy toolssuggest otherwise. After studying past tightening episodes, I conclude that the move to a less accommodative monetary policy stance is unlikely to bring about signifi cant disruptions to credit markets, unless both the markets and the FOMC seriously underestimate future growth (or equivalently, future infl ation). While some of the current circumstances, like the relatively high maturity of Treasuries outstanding or the historically unprecedented size of the Federal Reserve's balance sheet, may pose challenges, these should be overcome by the current set of policy tools the FOMC has at its disposal. A tightening cycle typically develops as a consequence of the economy's expansion. As unemployment decreases, if the Committee expects infl ation to be substantially above target, it increases the FFR target (selling short-term government securities). Higher interest rates then slow down economic activity (but not so as to compromise the employment goal) and bring infl ation down. Figure 1 shows fi ve clear episodes of tightening after 1983 (defi ned by sustained increases in the federal funds rate target.
1 ) The circumstances leading up to the tightening in most of these fi ve instances were broadly similar, with the Committee trying to react to what it judged to be incipient signs of infl ationary pressure.
April 1983 to August 1984
In the fi rst half of 1983 the economy was starting to recover from the "twin recessions" of 1980-82. The FOMC was keenly aware of how fragile the incipient recovery was and started the year by standing pat on monetary policy. However, as growth projections started to come in stronger than anticipated, the Committee moved to tightening and eventually moved the target FFR from 8.5 percent to 11.5 percent over this period.
April 1987 to May 1989
In the fi rst quarter of 1987, infl ation seemed very much under control, and growth had actually been slowing down since its 1984 peak. But on a conference call on April 29, the decision was made to start tightening. Such conference calls were not uncommon and happened whenever pressures developed in the fed funds market that required a review of the directive the Committee issued to its securities trading desk at the New York Fed. At this time the FFR was already running 75 basis points above the implicit target of 6 percent. The Committee would eventually move the target FFR from 6 to 9 percent over this period with a brief hiatus following the 1987 stock market crash, after which the FFR was lowered as a way to provide much needed liquidity to the market.
February 1994 to February 1995
The February 1994 FOMC meeting turned out to be one of historical signifi cance, at least for Fed watchers. Not because the Committee decided to start increasing rates, although it did, but because it actually issued a public statement saying it would do so. The FFR would eventually rise 300 basis points, from 3 to 6 percent, in a year. With the hindsight provided by looking at the minutes and transcripts of FOMC meetings, the Committee seems to have been responding to an unexpected pick-up in economic growth. At the September 1993 meeting, participants were predicting 2.5 percent growth in 1994, well below the 4.1 percent growth that would eventually materialize.
July 1999 to May 2000
At its late June 1999 meeting, the Committee increased the FFR from 4.75 to 5 percent as a preemptive move to reduce infl ation risks. At that juncture, infl ation was predicted to come in very strong in the second quarter of 1999 (as it did), and economic growth was expected to accelerate going into the third quarter of that year. This cycle would turn out to be relatively brief and only took the policy rate up to 6.5 percent.
July 2004 to July 2006
In the fi rst half of 2004 the Committee was particularly attentive to the possibility that economic growth would accelerate unexpectedly, leading to infl ationary pressures. When its forecast for CPI infl ation over the second and third quarters increased substantially, it took the opportunity to remove some accommodation. Even though it judged infl ationary pressures to be temporary, tightening seemed appropriate, as the FFR was at a 45-year low of 1 percent. Clocking in at two years, this cycle was particularly long and took the FFR all the way up to 5.25 percent.
Tightening and Long-Term Interest Rates
The increases in short-term interest rates described in these episodes resulted in increases in longer-term Treasury rates, as shown in fi gure 2. It is generally understood that as short-term rates increase, long-term rates follow suit, at least early in the tightening cycle. That is because the return on holding a 10-year bond to maturity should be related to that of holding a sequence of shorter-term bonds over the same period, as market participants are free to pursue both strategies. If the former increased relative to the latter, investors would fl ock to the long-term bond, bidding up its price and lowering its yield and vice versa.
This relationship means that, as a fi rst approximation, one can think of the 10-year rate as the average of the expected relevant short-term rates over the next 10 years. Anything that raises the path of expected short-term rates-like the expectation that the FOMC will start tightening policy or an increase in infl ation expectations-should raise long-term rates. This is noticeable, for example, in the 1999 episode. Then, infl ation expectations moved up from 2.3 percent in November 1998 to 2.8 percent in May 1999 (before the FOMC actually increased short-term rates) and so did longterm Treasury rates, as can be seen in fi gure 2.
Like long-term Treasuries, the prices of other long-term securities, such as corporate bonds, tend to behave the same way and decrease during tightening episodes. Nonetheless, corporate bond yields tend to increase by less than Treasury yields of comparable maturity. 2 That is, the corporate spread (the difference in yields between corporate and Treasury bonds of the same maturity) tends to decrease during tightening episodes, as fi gure 2 shows. 3 If history is any guide, when interest rates start rising this time, corporate bond prices will fall by proportionately less than the prices of Treasury bonds of comparable maturities.
Anecdotally, much of the current concern about policy accommodation stems from comparisons to the 1994 episode. At that time, yields on 10-year Treasury bonds increased over 200 basis points in one year. The pace of this increase seems to have been largely unanticipated by many in the bond market, as it was reportedly associated with large losses. 4 Moreover, the increase was accompanied by rising rates elsewhere in the world, making it harder on investors looking for alternative investments. 5 But one should notice that equal-or larger-sized increases in the FFR occurred earlier in 1987-1988 and later in 2004-2006, with seemingly less adverse consequences for bond markets. One is led to think that the magnitude and speed of adjustment are less important than the extent to which the market anticipates the changes.
To check on this conjecture, I compare interest rate expectations, as given by the Survey of Professional Forecasters, to realized interest rates in the 1994 and 2004 episodes. Figure 3 shows the difference between the actual interest rate in every quarter of each tightening episode and the interest rate that was expected a year earlier, for both a short-and a long-term security.
There is a clear contrast between the two episodes. While in the 2004 episode forecasting errors were relatively small and stable (most below 1 percentage point in absolute value), in the shorter 1994 episode this was not the case. Forecasting errors were increasing and ended up being relatively large, as yields consistently surprised on the upside. 
Quarters in tightening episode
To form expectations about interest rates, the market needs to predict not only economic conditions such as economic growth and infl ation but also how the FOMC will react to these conditions in adjusting short-term interest rates. The problem in 1994 seems to have resided with the former. First, as mentioned before, the minutes show that the FOMC itself was surprised by stronger-than-expected growth. Second, FFR futures market data show that the market mostly correctly predicted increases in the FFR on the days preceding the meetings and as far as three months in advance. In the Treasury market, the average maturity of outstanding Treasuries is higher now by roughly a year. The Treasury formulates its own, independent, debt issuance plan, presumably designed to fi nance government spending as cheaply and effectively as possible. In doing so, it takes into account multiple factors affecting the relative demand for each maturity and thus the slope of the yield curve. Such factors include not only safe haven and collateral motives on the part of private investors, but also the behavior of central banks around the world including the Fed. An argument can be made that, in the aftermath of the fi nancial crisis, the behavior of both private and institutional investors has increased demand for relatively longer-term securities, and therefore bolstered the incentives for the Treasury to issue further down the maturity curve. As the average outstanding maturity increases, so does interest rate risk, implying that the potential for capital losses, everything else being the same, is higher.
The nature of Treasury holders has also changed substantially. The share of Treasuries in the hands of offi cial institutional entities like the Federal Reserve and foreign central banks has more than doubled. Such institutions are substantially less likely to dump Treasuries once prices start falling, which should hinder any repeat of the fi re sales that occurred in 1994. Some analysts cite those fi re sales, which were associated with excessive leverage and margin calls, for the precipitous fall in Treasury prices in 1994.
Perhaps the most signifi cant changes though, have come from how monetary policy has evolved since the crisis. After the FFR hit the zero lower bound, traditional monetary policy took a back seat, and tools that the Committee had not used in the past came to prominence. These tools make the likelihood of a smoother transition higher.
For example, in the same way that the Fed's sizeable portfolio of Treasuries lowers the risk of fi re sales in Treasuries, the fact that the balance sheet also holds more than 15 percent of outstanding agency MBS should also contribute to decreased volatility. As interest rates rise, prepayment risk on the MBS held by private investors decreases, so their average portfolio duration increases, leaving them more exposed to potential capital losses. One way they can counteract this effect is by selling long-dated Treasuries, further lowering their price. Everything else being the same, the risk of this happening should decrease the more MBS the Fed's balance sheet holds.
Forward guidance has been of the utmost importance during the accommodation period and may also prove useful during the removal of that accommodation. Take the use of thresholds to guide the path of the FFR. The FOMC has made explicit what sort of economic conditions would lead to a lift-off of the FFR so that agents react immediately to changing economic conditions in forming expectations about future rates. Moreover, the fact that the Committee now regularly puts out, in the form of the Summary for Economic Projections, its forecast for economic conditions under appropriate policy, should help align the market and the Committee's expectations.
Forward guidance such as this can, in principle, avoid credit market turbulence that would have resulted from market participants being surprised by the actions of the Committee. What it cannot do is avoid credit market reactions that result from both the Committee and the market being surprised by economic conditions.
Moreover, communicating forward guidance can be a challenging process, fraught with pitfalls like market overreaction. Following the June 2013 FOMC meeting, Chairman Bernanke tried to clarify the conditionality surrounding future asset purchases only to see long-term rates jump substantially in the following week. While many factors move interest rates, it is hard to believe that something other than the market's interpretation of the chairman's comments was behind this abrupt jump in rates.
The market is, of course, well aware of the history associated with past tightening cycles as well as how the monetary policy context has changed since then. Given all this, what is it expecting will happen this time around? As of March of this year, expectations for the 10-year Treasury rate implied increases from a level of about 2 percent to somewhere between 3.25 and 3.75 percent at the end of 2015, and somewhere between 4 and 5 percent at the end of 2017. 7 As of the end of June, though, the market had revised up its expectations considerably, and the 10-year rate was forecasted to hit 3 percent by the end of 2014. 8 This is a testimony to the high degree of uncertainty surrounding these expectations. The hope is that such uncertainty is coming mostly from the inherent randomness associated with future economic activity and that the Committee is actually helping to reduce it with its new tools and recent actions.
